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I. Introduction 
A. Background. The field of cardiac pacing has matured 
significantly in recent years, Originally, all permanent pace-
maker implantations were performed by thoracotomy and 
were thereby solely in the province of the surgeon, Most 
permanent pacemakers today are implanted transvenously, 
often by nonsurgeons utilizing the subclavian introducer 
technique, Institutional and departmental standards for pace-
maker qualification and credentials generally are lacking, 
B. Current needs. It is estimated that there are more 
than 500,000 patients with implanted pacemakers in the 
United States, In keeping with an elderly population living 
in a relatively affluent society, the implant ratio in the United 
States is one of the highest in the world and is estimated to 
be 51311,000,000 persons (1), Thus, the average cardiol-
ogist must anticipate rather frequent contact with patients 
who may require pacemakers or who need follow-up of those 
already implanted, The widespread use of the dual chamber, 
"physiologic" pacemakers plus recent interest in single 
chamber, rate responsive units and devices used for tachy-
arrhythmia control make it mandatory that cardiology train-
ees receive instruction in the indications for pacemaker im-
plantation (2) and proper follow-up, 
C. Tachyarrhythmia pacing. Cardiac pacing is cur-
rently utilized predominantly in the treatment of brady-
arrhythmias, Tachyarrhythmia pacing is in a state of flux 
and many of the devices remain in a premarket, validation 
phase of use, 
II. General Standards and Environment 
A. General standards. No organization other than the 
Inter-Society Commission for Heart Disease Resources has 
developed criteria for adequate training, The practice of 
cardiac pacing is a subspecialty that is performed by indi-
viduals in various departments in different institutions, At 
times it is not an integral part of the Department of Surgery, 
Internal Medicine or Cardiology, Hospitals in which pace-
makers are implanted should implement the standards rec-
ommended by this committee, 
B. Levels of training. Training in cardiac pacing may 
be viewed as being provided at two levels: Levell provides 
basic instruction for the general cardiology trainee in the 
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prescription of pacemaker devices, the interpretation of basic 
pacemaker electrocardiography and experience in the fol-
low-up of patients with pacemakers, Level 2 provides train-
ing for those individuals who wish to devote a substantial 
portion of their career to pacemaker implantation and fol-
low-up, 
C. Definition of a pacemaker service. There is, as yet, 
no satisfactory way to delineate either a pacemaker service 
or its faculty, Centers that provide training in pacing are 
identified by the following characteristics: 
I, Faculty, A faculty of at least two physicians, one of 
whom should be a specialist in electrophysiology, The 
other may be a surgeon or internist/cardiologist as long 
as the person qualifies as a specialist. Qualification im-
plies that he or she is skilled and knowledgeable in the 
various facets of pacing as listed in section II1D and is 
experienced in clinical pacing and recognized as a pace-
maker specialist by his peers, 
2, Other personnel. In addition to the physicians, there 
should be the following: 
a, Appropriate nursing or technical personnel or both, 
b, A bioengineering service or access to such a ser-
vice through consultation, 
3, Equipment. Pertinent equipment related to pacemaker 
implantation and follow-up, such as pacemaker systems, 
analyzers and programmers. Transtelephonic monitors 
and receivers and facilities for computer storage of data 
are desirable. 
4. Caseload: An institutional case load of primary pace-
maker implantations of at least 25 implantations per year. 
5. Follow-up: An identifiable follow-up service that has a 
systematic program for following up patients and their 
pacing systems. 
6. Meetings and conferences. Periodic meetings and con-
ferences devoted to pacing. 
7. Performance and literature review. Periodic review of 
pacing results and peer review. 
III. Content of Trainee Program in Pacing 
A. Patient load. Patients who may benefit from inser-
tion of cardiac pacemakers or who have had them implanted 
in the past arise from the general pool of patients who may 
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be referred to the medical service of the institution in which 
cardiology training is offered. Other patients may be iden-
tified on a nonmedical service during perioperative assess-
ment for noncardiac problems and require careful appraisal 
for insertion of a temporary or permanent pacemaker. Sim-
ilarly, patients seen in an outpatient clinic may be found to 
suffer from various cardiac arrhythmias for which some 
form of pacing may be appropriate. 
B. Training prerequisites. As with the requirements 
for general cardiology, it is assumed that standard medical 
training will have prepared the trainee to be adept in the art 
of history taking, physical examination and interpreting lab-
oratory data so that logical decision making is possible. 
C. Organizational considerations. The pacemaker 
training program may be an integral part of either the de-
partment of medicine or the department of surgery. It should 
be integrated in such a way that those trainees on level 1 
participate on a part-time basis, whereas those on level 2 
have this as a major obligation. Concurrent involvement in 
electrophysiology is an appropriate option. 
D. Scope of the program. 1. Level 1. The environ-
ment in which the level 1 trainee may expect to acquire his 
or her skills in cardiac pacing differs little from that of 
general cardiology training. Ideally, each trainee should 
spend at least 3 months attending a pacemaker follow-up 
clinic or the equivalent for a concentrated exposure to inter-
pretation of pacing electrocardiograms and the various prob-
lems peculiar to pacemaker patients. In most instances such 
a clinic would be held once or twice a week. 
2. Level 2. The level 2 trainee should receive more 
intensive training in the following: 
a. electrophysiology 
b. cardiac embryology. anatomy and pathology 
c. basic pacemaker engineering 
d. selection of patients 
e. selection of appropriate pacing devices 
f. surgical techniques 
g. principles of surgical asepsis 
h. management of complications 
i. pacemaker electrocardiography 
j. pacemaker follow-up 
k. cardiac pharmacology 
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I. research in accordance with the principles set forth in 
Task Force VIII. 
The level 2 trainee should spend at least 6 to 12 months 
assigned to a specialized pacemaker service for a major 
portion of the time. The duration of training necessary de-
pends on the intensity of the pacemaker service activity and 
the learning experience in the individual institution. 
IV. Evaluation of Trainees 
A. Records. The program director should maintain ade-
quate records of each individual's training experience in 
pacing so that an accurate record of exposure to pacemaker-
related activities may be assessed for both levelland level 
2 trainees. 
B. Subspecialization training. For cardiology trainees 
who anticipate subspecializing in permanent pacemaker im-
plantation and follow-up (level 2), a longer period of training 
and documentation of at least 25 primary procedures per-
formed under direct supervision and a further 10 reopera-
tions should be available along with a testimonial or rec-
ommendation from the senior physician who provides that 
supervision. It must be emphasized that the occasional per-
formance of these procedures (level 1) does not prepare the 
trainee for a career in pacemaker implantation. 
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